Insights into the interactions between HIV-1 integrase and human LEDGF/p75 by molecular dynamics simulation and free energy calculation.
Human cellular protein LEDGF/p75 (lens epithelium-derived growth factor) is an important binding partner of human immunodeficiency virus type 1 (HIV-1) integrase (IN). Without LEDGF/p75, HIV-1 can not complete its life cycle. To study the detailed interactions between LEDGF/p75 and HIV-1 IN, and then obtain the hotspots at the binding interface, 13 ns molecular dynamics simulations were carried out here. One-hundred snapshots extracted from the last 4 ns trajectories were used for calculation of binding free energy and decomposition of the energy by residue. First, the structural changes and their dynamic interactions were investigated focused on the production stage. And then, the free energy was discussed. On the basis of the above results, it could be suggested that residues Gln168, Glu170, and Thr174 in chain A of IN, Thr125, and Trp131 in chain B of IN as well as Ile365, Asp366, Phe406, and Val408 in LEDGF/p75 were responsible for their binding. These results might be helpful for discovery and design of small molecules to interrupt the interaction between HIV-1 IN and LEDGF/p75.